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(54) MOTION DETECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain a highly accurate motion detector by 
combining two- frequency difference signals and broad band 1 -frame difference 
signals in the past and in future for the discrimination. 

SOLUTION: An input MUSE signal is given to a switch SW1, an FM (1), a 
subtracter 2, an FM (2), a SW 2, in which a 2-frame difference signal is 
generated and it is inhibited with a broad band 1 -frame difference signal 
generated from the input MUSE signal by means of a 2-frame delay circuit 
1,2-dimension low pass filters 2D-LPF (1), (2) so as to generate a motion 
detection difference signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the motion detection equipment of the decoder of the multiplex 
subsample transmission signal which does not contain an inter-frame clinch 
component in low-pass It is based on the one broadband difference signal which 
band-limited the inputted multiplex subsample transmission signal with the 
two-dimensional low pass filter. A means to apply to which and move the gate to 
the two-frame difference signal of said multiplex subsample transmission signal, 
and to generate the differential signal for detection, Or motion detection 
equipment characterized by having a means to choose the minimum value of 
said one broadband difference signal band-limited with said two-dimensional low 
pass filter, and said two-frame difference signal, to move, and to generate the 
differential signal for detection. 

[Claim 2] In the motion detection equipment of the decoder of the multiplex 
subsample transmission signal which does not contain an inter-frame clinch 
component in low-pass It is based on the one broadband difference signal which 
band-limited the inputted multiplex subsample transmission signal with the 
two-dimensional low pass filter. While applying the gate to each of two two-frame 
difference signals of said multiplex subsample transmission signal which only 



the time amount of two frames left this - a means to choose or add, to move the 
maximum of two gate output signals, and to generate the differential signal for 
detection — Or while choosing the minimum value with each of the one 
broadband difference signal band-limited with said two-dimensional low pass 
filter, and said two "two-frame difference signals which only the time amount of 
two frames left this — the motion detection equipment characterized by having a 
means to choose or add, to move the maximum of two selection output signals, 
and to generate the differential signal for detection. 

[Claim 3] The motion detection equipment characterized by to have a means 
reduce motion detection sensitivity when it is beyond the threshold as which the 
one broadband difference signal which is under the threshold as which the 
inputted two frame difference signal of a multiplex subsample transmission 
signal was beforehand determined in the motion detection equipment of the 
decoder of the multiplex subsample transmission signal which does not contain 
an inter-frame clinch component in low-pass, and band-limited said multiplex 
subsample transmission signal with the two-dimensional low pass filter was 
determined beforehand. 

[Claim 4] In the motion detection equipment of the decoder of the multiplex 
subsample transmission signal which does not contain an inter-frame clinch 
component in low-pass It is based on the one broadband difference signal which 



band-limited the inputted multiplex subsample transmission signal with the 
two-dimensional low pass filter. Under with the threshold which applied to which 
and generated the gate to the two-frame difference signal of said multiplex 
subsample transmission signal and as which it moved and the differential signal 
for detection was determined beforehand And motion detection equipment 
characterized by having a means to reduce motion detection sensitivity when it 
is beyond the threshold as which the one broadband difference signal 
band-limited with said two-dimensional low pass filter was determined 
beforehand. 

[Claim 5] In the motion detection equipment of the decoder of the multiplex 
subsample transmission signal which does not contain an inter-frame clinch 
component in low-pass While applying the gate to each of two two-frame 
difference signals with which only the time amount of two frames left the inputted 
multiplex subsample transmission signal based on the one broadband difference 
signal band-limited with the two-dimensional low pass filter this — under with the 
threshold which chose or added and generated the maximum of two gate output 
signals and as which it moved and the differential signal for detection was 
determined beforehand And motion detection equipment characterized by 
having a means to reduce motion detection sensitivity when it is beyond the 
threshold as which the one broadband difference signal band-limited with said 



two-dimensional low pass filter was determined beforehand. 
[Claim 6] In the motion detection equipment of the decoder of the multiplex 
subsample transmission signal which does not contain an inter-frame clinch 
component in low-pass It is based on the one-frame difference signal which 
band-limited the inputted "multiplex subsample transmission signal to the band 

which does not contain said clinch component. A means to apply to which and 

i 

move the gate to the one broadband difference signal which band-limited said 
multiplex subsample transmission signal with the two-dimensional low pass filter, 
and to generate the differential signal for detection, Or motion detection 
equipment characterized by having a means to choose the minimum value of the 
one-frame difference signal band-limited to the band which does not contain said 
clinch component, and the one broadband difference signal band-limited with 
said two-dimensional low pass filter, to move, and to generate the differential 
signal for detection. 

[Claim 7] In the motion detection equipment of the decoder of the multiplex 
subsample transmission signal which does not contain an inter-frame clinch 
component in low-pass It is based on the inputted two-frame difference signal of 
a multiplex subsample transmission signal. A means to apply to which and move 
the gate to the one broadband difference signal which band-limited said 
multiplex subsample transmission signal with the two-dimensional low pass filter, 



and to generate the differential signal for detection, Or motion detection 
equipment characterized by having a means to choose the minimum value of 
said two-frame difference signal and the one broadband difference signal 
band-limited with said two-dimensional low pass filter, to move, and to generate 
the differential signal for detection. 

[Claim 8] In the motion detection equipment of the decoder of the multiplex 
subsample transmission signal which does not contain an inter-frame clinch 
component in low-pass It is based on the one-frame difference signal which 
band-limited the inputted multiplex subsample transmission signal to the band 
which does not contain said clinch component. The gate is applied to the one 
broadband difference signal which band-limited said multiplex subsample 
transmission signal with the two-dimensional low pass filter. Or the one-frame 
difference signal band-limited to the band which does not contain said clinch 
component, The output signal which chose and generated the minimum value 
with the one broadband difference signal band-limited with said two-dimensional 
low pass filter, Based on the two-frame difference signal of said multiplex 
subsample transmission signal, the gate is applied to the one broadband 
difference signal band-limited with said two-dimensional low PAL filter. Or 
motion detection equipment characterized by having a means to choose 
maximum with the output signal which chose and generated the minimum value 



of said two-frame difference signal and the one broadband difference signal 
band-limited with said two-dimensional low pass filter, to move, and to generate 
the differential signal for detection. 



DETAILED DESCRIPTION i 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the improvement in precision of 
motion detection equipment especially with respect to the motion detection 
equipment in the demodulator of the picture signal which is represented with a 
Hi-Vision broadcasting format MUSE decoder and by which the subsample was 
carried out. 
[0002] 

[Description of the Prior Art] Conventionally, the two-frame difference signal and 
the one narrow-band difference signal which lost the effect of distortion by return 
were used for this kind of motion detection. This basic technique is explained 
below. 

[0003] namely, the motion detection in a television picture — usually - a frame — 



it asks for difference and the absolute value judges a large part to be this field. 
However, the signal which has the relation from which it is separated one frame 
exactly as for the signal by which frame offset subsampling is carried out like a 
MUSE signal does not exist, a frame — instead of [ of difference ] - inter-frame 
[ of a short flight ] - although motion area detection can be performed if 
difference (two frames is called difference below) is used, a detection mistake 
occurs in a support bird background region (field which appears from behind an 
animal object). For example, by the image which a body moves to the left from 
the right on a screen, as shown in drawing 4 (a) - (d), an objective image moves 
leftward from the right on frame [ 1st ] - the 4th frame. If the 4th frame is used as 
the present frame at this time, difference will produce a difference signal in the 
location of the present frame (the 4th frame) and a beforehand frame (the 2nd 
frame) like drawing 4 (f), and will not produce two frame difference signals in the 
location of a front frame (the 3rd frame), then, the thing for which one difference 
is delayed and is usually used together two frames in order to obtain difference 
with a front frame - the frame of the location of a front frame — difference has 
been obtained. That is, the difference signal of drawing 4 (e) and the OR of 
drawing 4 (f) were taken, and the signal of drawing 4 (g) has been acquired, for 
this reason, drawing 4 (g) — like - a beforehand frame (2nd frame) location and 
a front beforehand frame (1st frame) location — a frame - difference arises. Two 



of these are called tailing of difference. On -the other hand, since the clinch 
component which is carrying out phase inversion by inter-frame is not included 
by the amount of [ of a MUSE signal ] low-pass area part, if only one low-pass 
component of difference is used, it can be moved, and can be detected. It is 
because the clinch component of subsampling does not give a motion of a false. 

However, to the animal object of a kind only with a high-frequency component, 

i 

this detecting method is invalid. Then, in order to raise detection precision, 
generally two-frame difference detection is used together to the motion area 
detection which used only one low-pass component of difference. 
[0004] even in this case, a motion which a grid-like vertical line overlaps by 2 
inter-frame since the high-frequency component of an one-frame difference 
signal is not detected -- receiving - a two-frame difference signal - the low-pass 
signal of difference will not be detected one frame, but it will become the leakage 
in detection, and distortion of a double image will occur. 

[0005] although it becomes the repeat of explanation - such - a two-frame 
difference signal ( drawing 4 (f)) - an original one-frame difference signal - 
comparing — as a motion area — the frame of the location of the present frame — 
the location of difference, simultaneously two frames ago - a frame - difference 
is produced, and — the location of one frame ago — a frame - difference does 
not arise. For this reason, it is common to carry out temporal processing of the 



difference in the direction of time amount ( drawing 4 (e)), and to extend two 
motion areas also in the location of one frame ago ( drawing 4 (g)). Thus, to a 
two-frame difference signal ( drawing 4 (g)), two tailing unnecessary as a motion 
area signal arises to difference for temporal processing. 

[0006] Next, the conventional example which is the trouble of the 
above-mentioned basic technique and which has improved two tailing of 
difference is explained. 

[0007] There is the motion detecting method of example 2 publication of 
JP,62-172876,A as a way method for [ this ] taking two tailing of difference. With 
this technique, as shown in drawing 5 , a threshold is prepared in the one-frame 
difference signal of the narrow-band described previously, at the time beyond a 
threshold, when not fulfilling "1" (there being a motion) and a threshold, the 1-bit 
signal of "0" (with no motion) is acquired, and it delays one of this. This moves, 
and when it is, "1" stands on the location of one frame ago, and the location of 
two frames ago. it detected as a tailing part at the time of "1" beyond a threshold, 
using this as a gate signal — inhibit of the two difference is carried out. Thereby, 
two frame differences of the location two frames before difference are removable 
( drawing 5 (j)). In this case, since an one narrow-band difference is used 
especially, tailing removal cannot be performed to a motion of a quantity region. 
Moreover, the frame memory which delays "1" of a flag and "0" is required. 



further — the inside of this- official report — as an example 1 - two frames — 
difference - the effect of a clinch was lost using detection (tailing **** — being 
certain — not concerned nothing) by changing an one narrow-band difference 
signal and an one broadband difference signal — one detection of difference is 
proposed. 

[0008] thereby — two frames '-- difference — the part with significant detection — 
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one as a motion detecting signal — difference - one frame which does not have 
a component by return certainly [ when / by which it carried out and the big body 
ran at high speed / the use band of a detecting signal is allowed mixing of a 
component by return, it moves to it also to a fine motion and detection is made 
perfect ] - difference — as it was detected, it moved and the stability of detection 
has been acquired. 

[0009] choosing the one filter shapes [ two ] of difference only by difference in 
motion detection in fact, although functioned now theoretically — two frames — 
the detection result of difference - one frame - difference — detection is 
governed and motion detection ****** influences a restoration image. For 
example, when a fine part moves and is visible to right and left by the shake of a 
camera etc. in an image, as a result of having not detected two frames enough in 
difference, the band change of an one-frame difference signal is performed 
frequently, and motion detection becomes unstable. 



[0010] as other conventional examples, the maximum of difference is calculated 
two-frame difference and one narrow-band, and there is a method of calculating 
the minimum value with difference one broadband containing a clinch 
component, and lose tailing of a two-frame difference also by this — ** (refer to 
the "motion detecting method" besides JP,63-86990,A and Ninomiya). In this 
case, since two effects of the clinch produced since the filter of difference is not 
an ideal filter one narrow-band are not removed at maximum with difference but 
the component is contained in difference by return one broadband, malfunction 
(quiescence is judged to be a motion) by the clinch remains, moreover - when 
one frame moves and a pattern laps, or as a result of being unable to follow 
motion vector detection in footsteps of slight change of a motion, but carrying out 
location amendment of the data of one frame ago and amending a 1 inter-frame 
motion, in spite of detecting two difference — one broadband — difference - 
when detection becomes zero, it moves by lowest selection, an omission arises 
in detection in an instant, and the effect of the leakage in detection comes out. 
Thus, in motion detection, when a final treatment is made into lowest selection, it 
is easy to produce the fault from which detection **** of one of the two serves as 
leakage in detection of an output as it is. 

[0011] Moreover, in order to avoid the incorrect detection by the clinch distortion 
of an one broadband difference signal as other conventional examples, that the 



effect of clinch distortion comes out has a technique using an one broadband 
difference signal only in the image part in which the level edge was detected 
using being a slanting edge part (Matsushita Electric, 94 to TV society study 
group CE27 reference). However, since a sample point does not exist alternately 
based on subsampling from the first, it is impossible to detect the level edge 

which moves to a broadband correctly, it is difficult to acquire the effective one 
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broadband difference signal in the level edge part which moves to stability itself, 
and the instability accompanying the band change of an one-frame difference 
signal remains. 

[0012] Furthermore, two back (future) techniques of losing tailing of a two-frame 
difference are in difference and a time amount target in time on the basis of a 
certain time by [ pre- (past) ] generating two two-frame differential signals using 
difference two frames, and calculating both minimum value (others [ Koshi / 
JP,6-319155,A and ] "a two-frame difference digital disposal circuit"). 
[0013] In this case, although a motion can expect tailing removal in a steady 
state, change of the start of a motion, or a motion, the relation of a pattern and 
when the leakage in detection occurs in either of the two-frame differential 
signals of the past or the future according to the error of the motion amendment 
which acts on the frame memory of difference two frames, in order to take both 
minimum value, there is a fault motion detection becomes impossible. The fault 



which used lowest selection for the output also in this case poses a problem. 
[0014] 

i • 

[Problem(s) to be Solved by the Invention] As mentioned above, there is a fault 
which the incorrect detection by the clinch produces in detection by moving while 
difference does not have one tailing by there being a fault for which one 
difference [ two ] was used together with difference, and which produces tailing 
while difference does not have two clinches. 

[0015] For this reason, in the conventional example, in order to cancel tailing of a 
two-frame difference signal, although one difference is used, depending on a 
pattern, incorrect detection of a narrow-band according to a clinch component 
since [ of a narrow-band ] one difference is ungenerable with an ideal filter arises, 
and there is a fault which is not perfect. 

[0016] Moreover, although using one broadband difference detection together is 
also considered to the incorrect detection by the clinch produced according to 
the high-frequency component of the pattern in the case of using difference one 
narrow-band One broadband by which the conventional proposal is made, one 
of the use of difference is the approach of taking the minimum value with 
difference one broadband after taking the maximum of difference two-frame 
difference and one narrow-band, and the incorrect detection by the clinch which 
remains to difference one narrow-band has the fault which is not avoided. 



- Furthermore, although-the method which used together level edge detection and 
two-frame difference detection is proposed by another proposal using difference 
one broadband, originally, MUSE is the system which the level edge of a 
broadband cannot obtain easily, and effectiveness is limited by the application 
only to a level edge. Moreover, although it is effective to make a judgment which 

avoids the incorrect detection by the one broadband difference signal in a 
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stationary part using a two-frame difference signal, if the two-frame difference 
signal to be used contains to the image information of the past unnecessary 
originally, improvement in precision of decision cannot fully be aimed at. 
Moreover, changing two properties only by difference tends to make a detection 
result unstable. 

[0017] Furthermore, although it is the technique of removing two tailing of 
difference by [ of the future and the past ] using two difference, motion detection 
has the fault which the leakage in detection produces for the leakage in 
detection produced in either the future or the past depending on a motion or a 
pattern. 

[0018] This invention aims at offer of a means to solve a fault in the above and 
the conventional motion detecting method. 

[0019] Namely, the purpose of this invention improves two removal impossible in 
the high region signal of tailing in difference. It is the fault of the method which 



prevents the-leakage in detection at the time of [ of the past and the future ] 
using two difference, changes two the narrow-band/broadbands of an one-frame 
difference with difference or a level edge, and avoids the effect of a clinch. While 
preventing the leakage in detection when avoiding the instability resulting from 
controlling a property by one parameter, and obtaining the final output by lowest 
selection It is in offering the motion detection equipment which has the detection 
effectiveness which was excellent to the incorrect detection and the leakage in 
detection which are produced by clinch distortion, and the motion amendment 
accompanying temporal processing of difference two frames and a pattern. 
[0020] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention of claim 1 In the motion detection equipment of the decoder of the 
multiplex subsample transmission signal which does not contain an inter-frame 
clinch component in low-pass It is based on the one broadband difference signal 
which band-limited the inputted multiplex subsample transmission signal with the 
two-dimensional low pass filter. A means to apply to which and move the gate to 
the two-frame difference signal of said multiplex subsample transmission signal, 
and to generate the differential signal for detection, Or it is characterized by 
having a means to choose the minimum value of said one broadband difference 
signal band-limited with said two-dimensional low pass filter, and said two-frame 



-difference signal, to move, and to generate the differential signal for detection. 
[0021] Moreover, invention of claim 2 is set to the motion detection equipment of 
the decoder of the multiplex subsample transmission signal which does not 
contain an inter-frame clinch component in low-pass. It is based on the one 
broadband difference signal which band-limited the inputted multiplex 

subsample transmission signal with the two-dimensional low pass filter. While 
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applying the gate to each of two two-frame difference signals of said multiplex 
subsample transmission signal which only the time amount of two frames left this 
— a means to choose or add, to move the maximum of two gate output signals, 
and to generate the differential signal for detection — Or while choosing the 
minimum value with each of the one broadband difference signal band-limited 
with said two-dimensional low pass filter, and said two two-frame difference 
signals which only the time amount of two frames left this — it is characterized by 
having a means to choose or add, to move the maximum of two selection output 
signals, and to generate the differential signal for detection. 
[0022] Furthermore, invention of claim 3 is set to the motion detection equipment 
of the decoder of the multiplex subsample transmission signal which does not 
contain an inter-frame clinch component in low-pass. Under with the threshold 
as which the inputted two-frame difference signal of a multiplex subsample 
transmission signal was determined beforehand And when it is beyond the 



threshold as which the one broadband difference signal which band-limited said 
multiplex subsample transmission signal with the two-dimensional low pass filter 
was determined beforehand, it is characterized by having a means to reduce 
motion detection sensitivity. 

[0023] Furthermore, invention of claim 4 is set to the motion detection equipment 
of the decoder of the multiplex subsample transmission signal which does not 
contain an inter-frame clinch component in low-pass. It is based on the one 
broadband difference signal which band-limited the inputted multiplex 
subsample transmission signal with the two-dimensional low pass filter. Under 
with the threshold which applied to which and generated the gate to the 
two-frame difference signal of said multiplex subsample transmission signal and 
as which it moved and the differential signal for detection was determined 
beforehand And when it is beyond the threshold as which the one broadband 
difference signal band-limited with said two-dimensional low pass filter was 
determined beforehand, it is characterized by having a means to reduce motion 
detection sensitivity. 

[0024] Furthermore, invention of claim 5 is set to the motion detection equipment 
of the decoder of the multiplex subsample transmission. signal which does not 
contain an inter-frame clinch component in low-pass. While applying the gate to 
each of two two-frame difference signals with which only the time amount of two 



frames left the inputted multiplex subsample transmission signal based on the 
one broadband difference signal band-limited with the two-dimensional low pass 
filter this - under with the threshold which chose or added and generated the 
maximum of two gate output signals and as which it moved and the differential 
signal for detection was determined beforehand And when it is beyond the 

threshold as which the one broadband difference signal band-limited with said 

i 

two-dimensional low pass filter was determined beforehand, it is characterized 
by having a means to reduce motion detection sensitivity. 

[0025] Furthermore, invention of claim 6 is set to the motion detection equipment 
of the decoder of the multiplex subsample transmission signal which does not 
contain an inter-frame clinch component in low-pass. It is based on the 
one-frame difference signal which band-limited the inputted multiplex subsample 
transmission signal to the band which does not contain said clinch component. A 
means to apply to which and move the gate to the one broadband difference 
signal which band-limited said multiplex subsample transmission signal with the 
two-dimensional low pass filter, and to generate the differential signal for 
detection, Or it is characterized by having a means to choose the minimum value 
of the one-frame difference signal band-limited to the band which does not 
contain said clinch component, and the one broadband difference signal 
band-limited with said two-dimensional low pass filter, to move, and to generate 



the differential signal for detection.- 

.♦ 

[0026] Furthermore, invention of claim 7 is set to the motion detection equipment 
of the decoder of the multiplex subsample transmission signal which does not 
contain an inter-frame clinch component in low-pass. It is based on the inputted 
two-frame difference signal of a multiplex subsample transmission signal. A 
means to apply to which and move the gate to the one broadband difference 
signal which band-limited said multiplex subsample transmission signal with the 
two-dimensional low pass filter, and to generate the differential signal for 
detection, Or it is characterized by having a means to choose the minimum value 
of said two-frame difference signal and the one broadband difference signal 
band-limited with said two-dimensional low pass filter, to move, and to generate 
the differential signal for detection. 

[0027] Furthermore, invention of claim 8 is set to the motion detection equipment 
of the decoder of the multiplex subsample transmission signal which does not 
contain an inter-frame clinch component in low-pass. It is based on the 
one-frame difference signal which band-limited the inputted multiplex subsample 
transmission signal to the band which does not contain said clinch component. 
The gate is applied to the one broadband difference signal which band-limited 
said multiplex subsample transmission signal with the two-dimensional low pass 
filter. Or the one-frame difference signal band-limited to the band which does not 



contain said clinch component, The output signal which chose and generated 
the minimum value with the one broadband difference signal band-limited with 
said two-dimensional low pass filter, Based on the two-frame difference signal of 
said multiplex subsample transmission signal, the gate is applied to the one 
broadband difference signal band-limited with said two-dimensional low PAL 

filter. Or it is characterized by having a means to choose maximum with the 
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output signal which chose and generated the minimum value of said two-frame 
difference signal and the one broadband difference signal band-limited with said 
two-dimensional low pass filter, to move, and to generate the differential signal 
for detection. 
[0028] 

[Embodiment of the Invention] Next, the example of this invention is explained. 
[0029] The principle of this invention The time breadth of a two-frame difference 
signal, the one-frame difference signal of a broadband, and an one narrow-band 
difference signal, Taking a speciality / non-specialities, such as motion 
amendment accompanying a pattern and temporal processing, and clinch 
distortion, into consideration, so that each non-speciality may be covered 
Preventing expansion of an unnecessary motion detection field, and generating 
of incorrect detection by combining a reference signal, the leakage in detection 
produced by motion amendment or the pattern is abolished, and it is in the point 



- which raises-detection precision. 

[0030] Hereafter, it explains, referring to drawing 1 thru/or drawing 3 . 
[0031] drawing 1 the future of a MUSE signal, and the past — two the time 
relation of difference and the concept of garbage removal are indicated to be 
difference. [ one ] The figure shown in drawing 1 is frame spacing when setting a 
frame to 0 now, + is the future and - is the past. 

[0032] Drawing 3 shows the example of the picture signal corresponding to the 
concept shown in drawing 1 , and drawing 2 is the block diagram of the example 
of this invention according to drawing 1 and drawing 3 , and shows the part to 
which each signal of drawing 3 exists in drawing 2 with each sign of drawing 3 . 
[0033] The role of the motion detection in a MUSE signal recovery is in the place 
which judges whether it is also using the frame of -1 for interpolation (inter-frame 
interpolation) with zero frame (current) on the occasion of image decode. When 
the difference of zero frame and the frame of -1 is large, animation processing 
(interpolation of only zero frame) must be used by the case where there is a 
motion. However, in MUSE, since the sampling position has shifted in 
inter-frame (offset subsampling is carried out), an exact one-frame difference 
signal cannot be searched for, but the two-frame difference signal with which a 
sample location gathers is used together. And it is drawing 1 in order to raise the 
detection precision of a support bird back GURAUNTO field. - Drawing 1 which 



is the two-frame difference signal which shifted one frame in addition to the 
two-frame difference signal ( drawing 3 (g)) of Fa - It detects by moving using the * 
two-frame difference signal ( drawing 3 Q)) of Fd. 

[0034] However, drawing 1 - The two-frame difference signal of the past shown 
by Fa, drawing 1 - The respectively unnecessary frame of -2 and the frame of +1 

are contained in the two-frame difference signal containing the future shown by 
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Fd, and the frame of -1 originally needed and the frame of 0 are not contained in 
it. It is [ - The two frame difference signal ( drawing 3 (k)) of Fe is added (or 
maximum is used). ] drawing 1 in order to obtain a motion of these required 
frames. - Drawing 1 equivalent to one-frame delay of the two-frame difference 
signal of Fa - The two-frame difference signal ( drawing 3 (h)) of Fb, and drawing 
1_ - Drawing 1 equivalent to one-frame precedence of the two-frame difference 
signal of Fd Consequently, the difference signal for four frames which show the 
past difference signal to drawing 1 -Fc ( drawing 3 (i)), and the difference signal 
containing the future are drawing 1 . - Although it becomes the difference signal 
for four frames ( drawing 3 (I)) shown in Ff, respectively unnecessary detection 
area is included. 

[0035] In drawing 2 , the configuration for acquiring the signal so far is as follows. 
In addition, FM** - FM** is one frame memory (with motion amendment) among 
drawing, 1 is a two-frame delay circuit (with motion amendment), and 2 and 3 



are subtracters. As shown in drawing 2 , as a result of changing the output and 
MUSE input signal of FM*\ from a subtractor 2, the difference of input data and 
the data of a beforehand frame is outputted to the timing in which data exist, to 
the timing in which data do not exist, a difference partial output serves as zero 
and the "two-frame ^ difference^ signal" of d I rawing i 3 (k) is inputted into FM** by the 
switch SW1 which repeats closing motion to subsampling timing, and the switch 
SW2 opened and closed the same period - the difference of input data and the 
data of a beforehand frame, and the same difference of one frame ago - as a 
result of changing Di T-tA, the output of SW2 becomes a difference signal for 
four frames like drawing 3 (I). 

[0036] Although the same is completely said of actuation of FM** and FM** 
Since FM** and FM** are connected through the two-frame delay circuit 1 (like 
FM** - ** in this two-frame delay circuit) As a result, since [ which the time gap for 
two frames produces ] motion amendment was performed, for convenience, the 
two future difference [ the former ] was written and the two-frame difference 
signal ( drawing 3 (k)) of FM** input and the two-frame difference signal 
( drawing 3 (g)) of FM** input wrote the two past difference [ the latter ]. 
[0037] Then, in order to prevent the clinch distortion by the sample point having 
fallen out, two-dimensional filtering is performed to the frame of 0, and the frame 
of -1 with a two-dimensional filter (2D-LPF** and 2D-LPF**) (the property of the 



filter of 2D-LPF). the purpose removes the carrier of frame offset subsampling, 
and it is the same view as being used by animation processing of MUSE, and is v 
the property which intercepted the slanting component. The difference is taken 
with a subtractor 4 and it is drawing 1 . - The one-frame difference signal of Fg 
was generated. This is called an one broadband difference signal (in drawing 3 

(m) and drawing 2 , it was written as the one broadband difference.). An one 

i 

broadband difference here is an one-frame difference which was band-limited by 
two-dimensional unlike an one broadband difference like before which includes 
distortion by return without band-limiting. Therefore, the band spreads out from 
the one narrow-band difference band-limited to 4MHz or less by conventional 
level 4 M-LPF (refer to drawing 6 ). 

[0038] That is, 2D-LPF** of drawing 2 incorporates data through a switch SW6 to 
the timing in which input data exists, and by reverse timing, while inputting zero 
and performing data interpolation, 2D-LPF** incorporates data before [ one ] 
existing from FM** to the same timing of one frame ago through a switch SW3 by 
the timing in which the present input data does not exist, to the timing in which 
the present input data exists, it inputs zero and performs data interpolation. And 
an one broadband difference signal (signal of drawing 3 (m)) is generated by 
taking both difference. 

[0039] A threshold is prepared in this one broadband difference signal like 



_JP,62=172876,A. And the part below a threshold carrying out inhibit in the 1st 
and 2nd inhibit circuit 5 arid 6 as difference signal parts of the past which does 
not include an one-frame difference signal required now from the difference 
signal of above-mentioned drawing 1 -Fc and drawing 1 -Ff, and the future 
( drawing 1 -Fh, drawing 1 -Fi, and drawing 2 - a threshold ~ 0 - carrying out - 
A - drawing 3 (I) — ) (i) - carrying out — B — drawing 3 (m) -- carrying out ~ Inhibit 
if (B!=0) - A, elseO, a notation, and each garbage can be lost ( drawing 3 (n) and 
(o)). 

[0040] Furthermore, the area which moves by the two-frame difference signal of 
the past or the future, and serves as leakage in detection for amendment or a 
pattern can be saved by choosing the maximum (or aggregate value) of the 
difference signal after two inhibit of these ( drawing 1 - Fh and drawing 1 - Fi) by 
the 1st highest selection circuit 7 (a two-frame difference [ that selection output ] 
being written in drawing 2 ), and using the two-frame difference signal which 
removed this garbage. In addition, in drawing 2 , although the 1st and 2nd inhibit 
circuit is used, this is good also as a lowest selection circuit of two inputs (A, B). 
since [ moreover, ] the incorrect detection by the clinch distortion by the 
stationary part which is the fault of one broadband difference detection does not 
generate a detection mistake in two-frame difference detection — temporary — a 
stationary part - since [ of a broadband ] there is no two-frame difference signal 



-itself even if one difference is -detected — a- broadband -- as long as one 
difference is used as a reference in this way, this incorrect detection does not 
influence. 

[0041] It is the one-frame difference signal (it is called an one narrow-band 
difference.) band-limited to 4MHz or less which uses a 4MHz low pass filter (4 

M-LPF), and distortion does not generate theoretically by return [ signal / said / 

i 

one broadband difference ] about an one more frame difference signal. In 
drawing 2 , using an one narrow-band difference, a notation, and a previous one 
broadband difference signal, when it is below the threshold as which the one 
narrow-band difference signal was determined beforehand, the incorrect 
detection by the stationary part in an one broadband difference signal can be 
reduced by using both minimum value which carried out inhibit of the one 
broadband difference, and outputted the one narrow-band difference, or was 
obtained by the lowest selection circuit 8. That is, the incorrect detection by the 
clinch distortion by the stationary part which is the fault of an one broadband 
difference signal is avoidable by taking an one narrow-band difference and the 
minimum value with little clinch distortion. 

[0042] Furthermore, as shown by the example 1 of JP, 62-1 72876, A Although it 
is effective if the one broadband difference signal which prevented malfunction 
by clinch distortion by using an one narrow-band difference signal in a stationary 



part is-used, using a two-frame difference signal as stationary part detection 
Since the simple difference signal unnecessary to difference is included, two 
frames in the example By the 3rd inhibit circuit 9 Precision can be further 
improved by carrying out inhibit of the one broadband difference signal using the 
two-frame" "difference signal which removed the unnecessary difference signal 
from the 1st highest selection circuit 7 (at drawing 2 , the 3rd inhibit circuit 9 in 
the same logic as said 1st and 2nd inhibit circuit 5 and 6). It was written as if 
(A!=0)B and elseO. In addition, this circuit is good also as lowest selection of two 
inputs. . 

[0043] thus, one frame which inputted into the 2nd highest selection circuit 10 
the output of the 3rd inhibit circuit 9 and the output of the lowest selection circuit 
8 which were obtained, and was obtained as a result — the highest selection 
output of difference — one frame — difference — stable [ without a property being 
influenced by only lowest selection and the two frame difference by considering 
as an output ].— one difference can be obtained. 

[0044] Thus, based on the two-frame difference signal from the 1st highest 
selection circuit 7 and the one-frame difference signal from the 2nd highest 
selection circuit 10 which were searched for, sensibility processing which is not 
illustrated and which moves and is used with detection equipment is carried out, 
and a motion detecting signal is obtained. 



[0045] Moreover, the one broadband difference signal from a subtractor 4 and 
the two-frame difference signal from the 1st highest selection circuit 7 are 
inputted into the field detector 1 1 . The two-frame difference signal inputted into A 
input by this circuit 11 is smaller than a predetermined threshold (Th). And the 
one" broadband difference signal inputted into B input detects the field which is 

not 0 (that is, detected), and illustrates, twists and moves based on this detecting 

i 

signal, and it sets to detection equipment. By controlling the sensibility to 
difference low the broadband in the field, and one narrow-band The incorrect 
detection by the clinch distortion by the one broadband difference signal in the 
part near quiescence and quiescence is mitigable (in drawing 2 , &(A<TH) & 
(B!=0) field detection of this circuit 11 was written, and it wrote the one-frame 
difference sensibility fall control output [ that detection output ]). 
[0046] 

[Effect of the Invention] As explained above, the incorrect detection by the 
motion amendment and the pattern accompanying temporal processing is 
removable by being able to remove the garbage of the two-frame difference 
signal of the past and the future, and taking the maximum of both two-frame 
difference signal ( drawing 3 (n)) of the future which removed the garbage, and 
two-frame difference signal ( drawing 3 (o)) of the past which removed the 
garbage by this invention. 



[0047] Furthermore, by using together a -broadband difference signal and a 
narrow-band difference signal to an one-frame difference, moving with a 
two-frame difference signal, and carrying out inhibit of the difference one 
broadband when an amount is small By being able to lessen effect of the 
incorrect" detection by the clinch of an one broadband difference signal, being 

able to use this, and using together with the two-frame difference signal which 

i 

removed the garbage The unnecessary breadth (tailing) of a detection field can 
be prevented, and it moves still more certainly and can detect now. Can realize 
improvement in image quality by the improvement in precision of motion 
detection, and a two-frame difference and an one broadband difference are used. 
The effect of the clinch to an one-frame difference can be reduced by being able 
to detect the field used as a clinch and reducing the sensibility of the one-frame 
difference of the part in motion detection equipment with an one-frame 
difference. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of the future and the past showing two the time relation 



of difference and the concept of garbage removal with difference. [ one ] 

[Drawing 2] It is a block diagram containing whole this invention. 

i 

[Drawing 3] It is the wave form chart showing the example of a picture signal of 
each frame in alignment with the concept of drawing 1 . 

[Drawing 4] It is the wave form chart showing the example of a picture signal of 
each frame for explaining two tailing of difference. 

[Drawing 5] It is the wave form chart showing the example of a picture signal of 
each frame for explaining the conventional example. 

[Drawing 6] It is drawing explaining a broadband and an one narrow-band 
difference signal. 
[Description of Notations] 
FM** - FM** 1 frame memory 

2D-LPF**, a 2D-LPF** two-dimensional low pass filter 
SW1-SW6 Switch 
5, 6, 9 Inhibit circuit 

7 Ten Highest selection circuit 

8 Lowest Selection Circuit 
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GM*iST\ fro, Hul22^7t;D-^X7-i';U^fcJ:0 



(5) 9-3 2 2 1 7 0 

flf««H8Ufe/£flf« l 7U-AMffl^¥it>^4i)6hfc 
@8fSJM±T'fe-5«^fc, tt#tta«5**««*-&*#© 

[0 0 2 4] SSfc; M$g5©R91U:, {g«fc7U- 
AF^ ©« t) 51 L fiSt»%^ $ ^ V ^fi -9" 7"-9" V 7*;l/e5M« 
^©xn-^Otttf^taSBfcfeo^T, AtlZtxtc&m 
•9 79" > 7)VB.Wm^ 2 #7tn -;U7 -r rt^ fc <fc K> 

mmmmi,rc!t&i$Li 7i/-Aii#ici^^r < 27 

U-AfflSOlSHfcttJStftfc 2 0© 2 7 U-AM«*§© 

70 ^-n^nfcy-h^jbHts^fc, iS2o©y-haj2i 

fflM»(l^A^^i65tlfcBS{iI^T% fro, ftufB2 
^7ta-^X 7 << A'* fc * 0 WttMR Lfcfl33tt l 7 b 

-AMM^^46^*e»nfcB8{tJ-x±-efe5^fc, » 

[0 0 2 5] £P»fc, »«JB6 0«B8^ fg^fc7b- 
AHOSf 0 51 t^^*^V>^«-9-7 , -9->7'7Ue^ffl 
■^(D7 ? 3-^©f!l€^ai^Mfct3i.^T., A^^tlfc^M 

20 ^7^y7)VB,mm^mmin k> 51 tn^m 

a-AX7^;WiaD 7-f" > 7*;I/eiM«^ 

*»«WJI8Uy£Ii»* 1 7U-AS«^fcy-h**^t 
TKj^^mfflM^M^^^Eic-r^^lS, *fct±, MfB«T 
D51L«»«r^S*v^lg|fc^««iJISLfc 1 7L--AM 
m^£. Htj|B2^7£a-^X7'r;l'^fc<fcD^OTSt 

So 

i0 [ 0 0 2 6 ] $ 6fc, M^S 7 ©S!H^(±, <&i£K7U- 

L.m<om k> m L&Mk&£*^&mv7~v>7'>i'Bmm 
^(DT'a-^fOSjfr^diSBfcfeC^T, x^^n/t^a 

•9-7-9->-7;l/eilHI^<0 2 7 P-AMf§^fc«oVT, 
flflf5^a-9-7*-9->'7*;l/eiM«-9«r 2 #tcd-/SX7 -c ;b 
*»CJ: 5*«WISbfcJEflf* 1 71^-AMfi^fc'ir"- h 

Hu!B2 7U~AM{I^i:, mifB2^7f;P->'^X7-«';l'^ 
JCJ: 0«*»JHbfcfl:*« 1 7U-AHHfi©I/M 

[0 0 2 7] $e>fc, W*^8<DieW{±, f6^?fc7b- 

af^oj/t o 51 b^^^s 4 v^a-y-r-y-vy/HEgfi 

^(Dxn-^coK)^^mSHfc*5i/^T, A*Sn/iM 
•9-7-9- ^7;l/e5Mfi#^HuIB«T 0 51 Lfig»5:#S 
gtcffgMfBLfcl 7 U-ASfl^fca-^V^T, fliilB^ 
8 -9 7-9 > 7jl&mm^ 2 Wt d —/ ^X 7 -< ^ ^ fc J: 
OflWWJHUfeiE** 1 7 U-AMM#fcy- h^rAHt 

ffibfc 1 7U-AMfS^i:, tuIB2^n-/^X7'C;l/ 
JO *K J: 0»*WI8l,fcl£*« 1 71^-AS<g^i:©g/jN 
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^t. me 2 ^tc o *X 7 ic £ 9 ««»j(6 l>c 
7U-AI8fl^i:<D*/Jxffl[«ra«?LT*J«bfc 

[0 0 2 8] 

[0 0 2 9] *58W<OIRatt, 2 7U-^»OT, 03* 
1 7 1/-Aifi§l3 <fcO«i 1 7 U- AMfl^tO 

[0 0 3 0] fc*T, Bl*^LB3*#8HLft#&S«l 
[0 0 3 1 ] HI liMU S E{t^O**fc£tfi©£<D2 

SrOfcLfcWMX 7b-AfigpiT% -tfifi* 

[0032] H3ttH i tc^-rM^tcwis-r^B^fi^ 

©0J*SU H2ttHl !3±tfBI3te!il6ofc*«WO* 

£ <r&gp#*0 3 o#«F#-e**ro 

[0 0 3 3] MU S EA9ttHtC«(t«lb«tttllOfSM 
H\ H«*#^iaLT, 0 (Sift) fcfcfcfc. 

-107l/-Afert»t«ffltS C7U-AHBrt») 

■ -a©»w**^»«h:. na&9 

(0 7b-A<D^<Drt}f) S/Bl^fttttltftt&fc^o t 
C5#, MU S ET»7U— AIHWV^y 

^HttWWM 2 7l/-Aaflf«rflffflLT^5o * 

±tf3/ca6tc, il-F aC027 U-i.if§ (0 3 

(g) ) tcftn*. 1 7 nfc 2 7 U-Alfif T 
fc30 1-Fd<D2 7U-AMfi*? (03 (j) ) *m 

[0 0 3 4] L**U 0 1 -F a T*Vri@£<D 2 7 U- 
Aiif, 0 1 - F d T3*-r***«r 2 7 U-Aii 

^cte^n^tvFgs:- 2 ^b-A&^tf-h i <D7b 



(6) ^P*W 9-3 2 2 1 7 0 

/0 

■0O7l/-i*tftShftl/\ cne)^S47L/-AOft 
#£:t#£/ca6tC0 1 - F a<D2 7 b- l±mW^(D 1 7b 
-Ai!ffitCffla-r^Hl-Fb0 2 7U-ASffi^ (0 
3 (h) ) , tS&Xf® 1 -F d(D2 7l/-AiilfO 1 
7 Aftff tC*g^-r S 0 1 - F e027 b-AMfl^f 
(03 (k) ) tthuWTZ (*fctt«*«*fll^*) o 
»*OSMi ^ti0 1 - F c tc^-T 4 7,b-A 
»(08OT (0 3 (i) ) , £*«dtr£flH§U:H 1 - 
F f fcjft* 4 7U-A#©»I*§" (0 3 (1) ) 

[0 0 3 5] 0 2tc*5^T, CC£TO{I^*f#'Sfe«> 
^M^MDTfe^o 0*. FMCD-FM® 

^171/-^^; (atllW T'$5, 1142 71/ 
-ASSESS (»#*IEtt)- 2, .3ttW»»T? 

(k) O 2 7U-AMWF M«KA*«n*. 

*t^7U- AOf- *<DM#£> 1 7b— ABu<DfW| 
*fcS#xT-*a<«D«*&n*»*. SW2<DtB;ft 
140 3 (1) OJ:5a:4 7l/-A»©MfI#pft*o 
[0 0 3 6] FM®fcFM®Ol!lftt±<RI«T*fcS 
*V FM®i: FM®ht4 2 7b-AjIS£le]gg 1 «r^LT 
8«SntV^OT (C0 2 7U-Ajl^(H]gSTi4FM 

30 AA0 2 7U-ASif (0 3 (k) ) tFM®A*^ 
2 7b™AMft^ (0 3 (g) ) te2 7b-A#<D&#P^ 

M> M*I*2 7U-Aifc*Elft. 
[0 0 3 7] fCT*, •y-V^l/^ffittTV^CfciCcJ: 
*«0jgLS**IW<*fca6li:2*7c7-f';l/* (2D-L 

PF®*5«tff2D-LPF®) (C<fc9T2^7C7-<;W 
JQ.a*0O7lx— Afecfctf- 1 071/- AtC*tLTSSL 
T (2D-LPF£D7^;l/^«fitt 7b-A*7-b 

40 *tK MU S EcOi&jS5aaT*ffl^e>nsC>i:|pIC#^75 
T\ »»rii»*aWrbte«ptt-efe*o ) $»^4lcJ;o 
TWa#*fc-3tHl — F g<D 1 7l/-Aiit*S 
figbfco cn*i£»IWl7U-AJI«*i:i»-C (0 3 
(m) . 0 2T*iiOT 1 7U-AMfca!EbJteo ^ 

V^T»f 0 31 LS**^C«£»« 1 7 b- AS t) > 

2*7E-e»*iwiBbtei 7U-ASTfe^o se^r, 

*^7j<¥4M-L PFT4MH z JtlTtCllWSJIBbft* 
*«1 7U-AJSJ:t)*«tt/£^oT^a (06# 
50 HD ) 0 



-6- 
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~ CO 0 3 8 ]-■£•&*>-£, 02O2D-LP FOttA-ftx 

- 9 rtffl 9 — 2 D - L P F <D fiSiA73 x- 9 tfi. 
#ftUl^'T5>m-l'7f SW3^LTFM® 

*>e> 1 7b-AM©i^b2^s>yr-#ft-r3 i7U- 

= >y-e«-lfn^A^LT-r-^rtJf^rfT-5o f L.TS 
#©fi#*fc*'cfcfc£9JEW*l71^-ASfflra (0 
3 (m) OflP9) #4«Sh*. 

[0 0 3 9] f UT, 1tfflH8 6 2- 1 7 2 8 7 6^©<fc 
* fc % ■ C CDK^K 1 7 b- AMft^KBMSrlglt, BBffi 
tTF©SP#«v *1. S2©l'yKlf7 M11SS5, 6lc 
*5<,->T, MxE©0 1 -Fc.-Hl-F f©Mfi^fr£Si 
ftiftg* 1 7 b— AMff^£^3:&V^£fc£l>"*3lS© 
Mft#a3»i:LT-<VtVf-y HTSCttJ:!) (01- 
Fh, Hi-Fi, m2X'ltfflm*0h\^ A £0 3 

(1) , (i) fcU B*@3 (m) fcUT^^tlf-y 
M f (B=*0) A. else 0 fc^fB) , ^ft^tl© 
?FSg|5^«r^<-rc..fc^T*#* (0 3 (n) te&tf 

(o) ) o 

[0 0 4 0] S^tC, Ctl?. (0 l -F h*5J:tf0i - 
F i) £>2 0<7MVfctr-y M£©Sf§^©«A<ii (£fc 
(iftPSffi) £tB 1 ©SAffijg^IelSg 7 1C £ TIJ? L 

l fc 2 7 b- K&mmtm v ^ctia 

ot, iI£fcb<«;fc3lS©2 7b-AM{I^T*ft£*fiE 

T#5 0 &*5, 12m II, ^2<Dl'>'klf <y Ms] 
S&Srffil^Ti/^tf, c4-Ui2 0©A2/ (A. B) ©l|/h 
fflj»RlillSkbTfeJ:^„ E*«17U-i,8« 

Tfe k 2 7b-AMfI*f-?-© i t>©#£^fci6, JKIffWO 
1 7b-AM#£rC©£-?lCb7:r b>7.i:bTffl<^2> 

«?>, :OMttglL4l\ 
[0 0 4 1] SP.tc 1 7 b-AM<f *#fcoi^T«, 4M 

HzOD-/U7-fW (4M-LPF) £-ffl<^TBute 

L%V4MHzWTfC«lge$iJi®Lfc 171/-Aiff 

1 7 b-AStfcpf-s:. 0 2 -ettswiftf 1 7 b- 

T, ft^lg 1 7b-AM«^*^#:£&£ftfcHI<iWT 
©«P(4fl;*l« 1 7 U-Li^-Ok fcT<y h UT«»* 1 

&iTmt>t\rc.mm<DWL>bmikm^z>£t\c£.K>. am 

m l 7 U-A36fi^-PO»ihW»-P©K«ai*fiT*-B- 
*Cfc**T?**. oSD, l£f«17U-i«Sit©Jj 



(7) HMf 9-3 2 2 1 7 0 

/2 

■OjB-LSft^ftvHWW* 1 7U-AShft/hfit*i:5 

[0 0 4 2] S'&fc, #PjPS6 2- 1 7 2 8 7.6^<OH 
fififW 1 T?;SSttTI,->5«}:5lC* ftlbg|$#8ttfJi:.bT2 7 
b-AM{i#£ffl<^T, »lhfflS#Ttt**IH< 1 7 b-A 

fe^tf, 2 7 b-AM#U:«^g&gfB*t#-g'8: 

tlTV*fe*{>, Sfe&£0>JT{±, JS 3 ©-Citify hlslSS9 

&l$£b;fc2 7b-AMfI^&ffl^Tj£#i«l 7 b-A 

T*€S (0 2 Ttiai 3 ©-T > e «y MsISS 9 ^ffirfBIg 
1, ^ 2 ©-( ytt*7f E1SS 5 , 6 fc|S|«S©fS3-C\ i 
f (A*0) B, else 0 tSfBbfco &*5. C©|h1 
m2o©A2j©g'JMI8S?£:bTt>«U\, ) „ 
[0 0 4 3] £(D£olcLTm c E>tircWi3<D'<Zstt?:y 
Mslgg 9 ©Hi*! fcg/bfflSl&IelSS 8 ©HJ*I 2 ©S 
AffiilJRlHlSg 1 OfcAfcbTv *OtS*»6*lfe 1 7U 
20 -AM»©«AfIilWm** 1 7\s-l»gftliit]t?2> 
cfctcfct), S'JMam* 2 7b-Ag©*fc«}:»}#i± 
#;£:&£*b5C£&<, 1 7 C 

[0 0 4 4] C©£?KbT#i&;rcSgl ©gA«5SlRII] 
SS 7 £ © 2 7 b- AMft*§i:f? 2 ©SAfilgJRlHlSg 1 
0*>e>© 1 7U-AMIl#»cS-5#, la^L^l/^Kj^^ 

[0 0 4 5] Sfc. jfl»«4^60j£ff«17L'— AIS. 
JO {I^ftlgl ©SAttSJ3illSS7^&©2 7l/--A||«^ 
^rSliSlc^mislSS 1 1IC A* U . C ©@K 1 lie «fc -p T A 

XMcXttStltz 2 7U-Aiim#*<m^©safii 

(Th ) *0/J>S<, A^OBA^tcA73^nfcj£^l 

7i/-AMfa^A < oT-t±^^ (-r%*)^^ ^tii^ni.) 
1 7 u-AS6»K»-r*«ft*ffi< mrr« c t tc * 

0, »±t5J:tf»±fcjfifgP«-e©Z£:m«l 7b- AM 

40 2T'tiC©lllSS 1 1% (A<TH) && (B*0) fUS 
*tilfc«iab. ^©tfciiitiJJj* 1 7 U-AJS«*«TW 
fflia3^i:af2bfc) o 
[0 0 4 6] 

*tf**0 2 7 b-AMm^©^SSP^I^£T* 
^gP»^^b/i:*3l5©2 7b-A|Hl^ (0 3 
(n) ) fc, 3FSaB»*l«SLfeil*©2 7U-Aa« 
^ (03 (o) ) ©ffi#©SAffi^^SCi:lc<toT. 

50 5&T*#?> 0 
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[oo-4 73 i yu-j^mcfctt&mmm:®: 

S5»#*l*£ Lite 2 7 U— AMf!^ fcflffflf « C fc \c & 

[El] m$LtS&Xr&£<D2 7ls-L.mftt 1 7b-A 
*53-oi«IBWBII«43J:i/=fqSffl»H5*0«tS:*^-rHT? 



(8) 9-3 2 2 1 7 0 

[02] *f%W<D±fc*-gts7B -y ?®?'&%>o 

[0 3] 0 1 O«l^:JC}9ofcS7U-A<0@i««^J% 

[04] .z7\s-i*mft<Dm\%*WR?z>rcib(D&7 

[0 5 ] «e*05*KWr *ft«>0#7 u-£©HfflMB* 
[0 6] j£flf«fe'j:tf»tftt 1 7 U-AMff^^rUiB^-r 

lo mmommi 

FM0-FM® i^t'J 

2D-LPF0, 2D-LPF© 2 ^jta— ^X7 -C 

SW1-SW6 

5, 6. 9 ytllf hESS 
7, 10 «*fl«ftls]B 

8 g/j^s«?mss 



i] 



-t-.-il; 




[0 3] 



(ft) (-D7U-1 

<b) (-i)7P-i 

(c) C-IW-A 

(d) {0)7f-I <«7WJfc) 
(•) (*I)7lr-l 

(f) UD7V-4 

(f) I (0 )7WA— (-t)7V-l I 
CBlF»©27V-i*M> 

(k) I (-im-A-(-3)7V-i | 

{1} (r)^:(k](Z)ai9«! 

<ElfC«M7*-Ai>*tt^) 

(Jl | (♦I)7V-A-<-J)7tr-Aj 
<B31FdOE7V*-A««^) 

(k] | (♦l)7V-*-<0)7tr-A | 
(BlF.Ol7P-A«ft*> 

(I) 000113ft 

(■> | (0)7V-i-(-l)7k-i | 
Clt«*17^U&a-97 



cam o-rytf Thokofrw-g-) 

CHIFhOOkt' tM*0*M> 



n 



J~l_ 



1_ 
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(9) «fBB¥ 9-3 2 2 1 7 0 
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J 



(10) 



WM¥9-3 2 2 17 0 



[H43 



[05] 



(a) Sll^-i 

(b) »2^-i 
(c> ^ 3 7V-i 

(e) \nS7V-k-mi?*-l | 



(f) |*47t»l-H2»»-X j 
(i) (e>4(f)©*3ft 



[06] 



p 

















27l"-ig#<Dg5l* 



*T 

16.2MHz 24MHz 

(a) 



(a) *J I 7k-i 

(b) S2 7V-& 

(c) *3 7k-A 

(d) »4 7U-A <«7W> 
(8) |*3 7M-i-3iI7k-l| 
(f) | m47W-i-K27ir-A | 
it) (i)i(f)0»8W 

(b) | JB 4 7*-i- WL 3 7V-* I 
(1) (b)£D5E 1 7l>-iflK 




(b) 



24MHI 



02)ftwm mm » 



-10- 



(11) 



#F*fl¥9-3 2 2 1 7 0 



(72)%B£# ~S #5- 

JgjS»1ftfflSE&!i--Tl10#11* B#jft 



